We tonte a time-series analsi of daily hospital visits and air pollution data to assess acute dfecs of air pollution on daily 
We tonte a time-series analsi of daily hospital visits and air pollution data to assess acute dfecs of air pollution on daily (10) . Daily air samples are collected and analyzed for 2-3 weeks each month starting with the second week of the month. Temperature and humidity data were obtained from Beijing Weather Bureau.
A frequency plot of daily hospital outpatient and emergency room visits suggests a normal distribution. Daily outpatient visits were regressed by linear regression, with a Markov correction for the autocorrelation in time-series data (11) . Using a generalized additive modeling technique, we first produced smoothing plots to determine the functional dependence between daily hospital and emergency room visits and the covariates including air pollution concentration, temperature, and humidity without imposing a rigid parametric assumption about that dependence (12, 13) . We then estimated the regression coefficients using a quasi-likelihood approach (11) with robust estimates of variances (14) . Because the model included outpatient visits from previous days, the estimated coefficients for air pollution represent the effects conditioned on the previous days' visits. (15) and reduced pulmonary function (16) . Two recent studies conducted in residential areas of Beijing found that increased air pollution levels were associated with daily mortality (4) and hospital outpatient visits (17) . These bStandard errors were estimated by robust method. bWeather was monitored for 177 days, TSP for 106 days, and S02 for 108 days. Table 4 . Estimated effects of SO and TSP for each 100 pg/mr3 increase on outpatient and emergency room visits from linear regression, separately by summer (May-October) and winter (January-April, November, and December) seasons8 SO2 TSP studies. Bates and Sizto (5) reported that sulfate particulate matter and ozone were associated with hospital admissions in Ontario, Canada. Pope (18, 19) reported an association between inhalable parties and hospital admissions for respiratory diseases in Provo and Salt Lake City, Utah. Samet and coworkers (6) reported associations between both SO2 and TSP and daily respiratory emergency room admissions in Steubenville, Ohio. Goldsmith and co-workers (20) studied a variety of air pollutants and found an important effect of sulfates on daily emergency room admissions from all causes in two areas of Los Angeles with high SO2. Schwartz and co-workers (8) also found that the daily counts of emergency room visits for asthma in patients under 65 years of age were significantly associated with particulate exposure in Seattle, Washington. Sunyer et al. (7) reported an association between emergency room admissions for chronic obstructive pulmonary disease and SO2 and black smoke levels in Barcelona, Spain.
Results
Reports on air pollution and outpatient visits are relatively fewer. Lutz (21) found a strong positive correlation between average weekly pollutant levels and the percentage of diagnoses of respiratory tract and cardiac problems at a small family practice clinic in Salt Lake City, Utah. The study was limited by its use of weekly rather than daily outpatient visits.
Two major factors restrict the potential for epidemiologic studies of the acute effects of air pollution on outpatient visits in the United States. First,. regular outpatients visits are usually scheduled by appointment. Second, many patients do not visit doctors in local clinics; therefore, outpatient records from a hospital cannot reliably reflect the true morbidity in a given community. The present study takes advantage of China's medical system, where patients seek medical care in their designated local hospitals. Regular outpatient visits are first-come first-served. Thus, the hospital records provide reliable morbidity information for a geographically defined population and offer an opportunity to evaluate the association between daily hospital outpatient visits and air pollution.
A statistically significant relation was found between increased levels of SO2 and daily hospital internal medicine and pediatric outpatient visits, but not with total outpatient visits. One explanation for this result is that internal medicine and pediatric outpatient visits consisted of a large proportion of respiratory diseases, which may be more closely associated with increases in air pollution than the other diseases. Furthermore, in Beijing, a great proportion of internal and pediatric outpatient visits and emergency room visits are for acute respiratory infection, including cold and influenza, in the winter season, and for acute digestive disorders, including diarrhea, in the summer season. The association of S2 with internal medicine, pediatric outpatient, and emergency room visits was significant only in the winter, not in the summer, again suggesting that increased hospital visits associated with air pollution may be due to respiratory diseases. A similar trend was also noticed for TSP. Unfortunately, the information on disease-specific outpatient visits was not available for this analysis. A further study on specific diseases is needed.
Because air pollution was measured for about 2-3 weeks each month in each monitoring station, the daily air pollution data were not complete. However, days on which air samples are collected are selected at random and are independent of air pollution levels. The differences between days with and without air pollution measurements were small for temperature (0.150C), humidity (2.7%), total hospital visits (3%), internal medicine visits (2%), pediatric visits (3%), and emergency room visits (1%) and highly insignificant (p = 0.27-0.99). Thus, there is no evidence of selection bias in this study.
